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1 

imxm 1 1 • ®m®mm$irzmm®mm®$im 

«a*ssBtt, 
flH-swreat, 

E*iS3i&#& * »wi- a at® #a * , 

«**#a4 tr^tWIfiKS w 4 ft**®: 4 

M^7A 0 

3 ] (*, < 4 1> 3S#»*«f 

o»tt«a6i:*:mil«>ltW*«2ktfWT!> hf»«ft* 
Sifo**«#a ^rmrfB^firH^Mft: fcS&tt * - 

4 urn?, mettir^Kit, tmm\<ommf*ttx*^ 
a*«*uri3i3, «rEfl»«j»*igBA»b(o»*^jsi: 

u WE*aa(ffl7r^^<oas«^#orxttflftEW« 

if y Ms ft ffiE ffir««^SB t-MU 
<»E«*»*Sfit«:, Hie, ffiEffitttt£$£B*>t>i£ 
te£ft1tm&T'?»tr-i >ss y7*o^7A^^ti^ 
»#a4, mE«&affllB^»1-S9fK<o»f^i:tt0f*© 
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a#itT»a-rs»a*afc, atEKfioftftroasfr 

^mt^^ici^ MEffa^a«r*»i-6w4lcJ:i) 
ftjg$b *ig®!#19: 4 JSRtt fcftT^S tt#Jg 3 HE 

<tottiii«^7A. 

[gff#«7] mE«11ir«fKlft3SBA^ftft« 
ftS'f >7 r !x^^iS^H^<5v>TffirE^giiS^^^ 

io ffiEtttt«££Btt* WEBf&ffa»fi»cBBi^*>-&a 

Us «EBfa««c»j^*lMflr«)^Bfc»LrW 
EBf a WillSil^Sitl Eift3£2ffl 7 7^^B^ 

E»LfcE«Jiftfc*JV^T, 

tt«m«KB^&«)KMce i:-CE««B*»60fft©* 

20 flitER*ffl**ifcfl&3H»«fc»<5v^r, &mm\$m\^ 

* 5 ttS* Ykyr^^tm E»W ft 
«M7>HMMtfK7!> h77-Y/wt* s 035i 

ttE&tf $ jfcfctlftEftJIS 7 W /u*8&EtiMM8*36 
BfcaH8«*-t3:S«te4*\ 3>fcT;x-*fcSSUF-ti:6fc 

*»«TE«Lfcr 4«r»«4i-6E«tlt# 0 
[«**9] Hie; WE^n^Ali, ffiEffllgffl 
so 7 7 W y^aiMoTX ttSftEtS tRtt£ttB*> b <AH 

«rE%3®ffif«Sr««i-5fc*©T^y^- 

»X9l$«6>bo^S>&n3Ml8R:BttoEfldKfk 

• * 

■♦♦«M*S«Wt6W7{i hffl«ft^trW 
h77^^4^IBaf+^e>^*:iil5S3Sra77^^€r 

40 swESftsitfciaasiH^ 7-Y/^©WE»ir***«>E 
^ r »> h is^ft#^ to s mBtt 

4JBHB-eE«*tfcc4Sr»«4^6E»«*o 
[000 1] 

50 twaJSMcSBtftB^fc^sawa^^AKiHL, i# 
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[0002] 

»jiu «m, »**o*attft*#jtft©«tti: 

A (Geographical Information System ;GIS) 3 y 
[0 0 0 3] ttlCiS^Ttt, V*b*$>6-f V*-** 

HTTP (Hypertext Transfer Protocol) ZM^XHVAL (H 
yperText Markup Language) 7 T A^£rflH&i~5WW 

(World-Wide Web) /<fc , «>*^9!>lPt«>IB"e 20 

imft&<omm*fT :w»fitt; VRML 

(Virtual Reality Modeling Language) 3?-CifeafW$l 
fcffi&bfc'K *>*V*tt, mmmnZGl? (Graphics In 
terchange Format) SftfM' * t LX&&tZ> 

L*»U VRML^GIF^S:fflVNT«!i3lffiS^ 

40* iffl«ftl»**J«*1"*. 

[0 0 0 4] 0J*.tf , <8f§B¥9-2 5 8 9 4 4 

«E16l6Bfc^-*fc4SJ&aW« (WT> ^^J 30 

[0005] is^-ett, ^nwwt«$n 
A^awka* (opoicisaw— >ta) -en, una 

[0 0 0 6] 

Ktoni/ x^r J*xn, JfiJSff «<&WttiL«BI 
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S^fA (GIS) iL-C*>*fB*fi«L4K 
[00 0 7] GlF^VRMLSm, ftaSWH9S£rt 

nxi:o#eM a t 4 it ti a * & 4 1 \ 

[0 0 0 8] »a««t«-*tt^«»js*^aE 
5/^A©*ffl4»«^**>tbS^r«Btt^«>5. Jaafflr 

XtoZfrb* mckoXt>#mtl:Vim&<OibZi'X?J> 

A<9*ffl4«« *££^ffl4«*«5t<0«]£ 
»a*tt-CI*4v^*, SW»«:ttft*:^iB?BcW4tt« 
fc46ifa*»ftv\ fct, «*«kJ: 9 t»«4tt 

«4r*r+6ta£, ttsa»****:*u, #ffl4r^y^- 

&£4&. 

[0 0 0 9 ] ±EO»iS^«*4*tLfcfc«> 

"c*o, ^os^fi, »***ifc»4aaa«)fflsa«p« 

[0010] 

*»M"Ctt, *a»«t**&36B**b«i[*^ao t u 
[0011] bij^ ss*^ 1 ma^$& 

*r*«+SiSa«««ft«Ri:, ttttaW«««SB^ 
b^*tifcifia«faSr***li:*fl»««*KBi:«:« 

x.fcjfiaiffa^xAt^^r, (DMEttaflitt^ 

»SI^, ^IBil!jaiSfa§rlEmi-S^ait^2Bii#©:^, 

^^ama^^^H6^afi f j^^isij^^^^tp 

*a*»7 r^/^^«FE»®A*offliiI*«fe*»^i-5 

^ixyt^a ^pai 77^fH 5 Jfea^ my r << ^± 

a&»k* (BBft*ft*tfc«l!a3filHl7 7-f A^«r, «iE« 

a«Me»B I-2HI i" 6 38« «:* ^ ** * *i , 
(2)S9E«f*J*5feJSfitt, MrEJ6a»*««iSB**b«> 

wrEfl&a^w^T^/^a^sgfs^at. sm^n 
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^*»wr a strata*, fficttiidn^ttaft** 
[0012] mm#)®&i ti±, wiu a 

mmn. tiKavwr * hflmtSA/ -castas 

»*«-oo*i»367r>f ^#SS© w r f> h77 

[0 0 13] % »*L<»±, #J;ttf> <point>^<line> 

[0 0 14] ffiBtt"'**^ «WI^W7r^^ 

tt, »«Ha7rYA'tW7^F77^vfci»E)4 
9, iftaW*ft^*MA*i: W7^ hflM-J:*5MCT 

«**ce«>* 0 bp*>> o&a 
. [00.15] hhm***, '>*< kimimmmkVL 

[0016] ra*»«fij«j tr*, a, 

[0 0 17] #JHJllffi«^*&j6gf4, «iJ^XIi#%W 

y 7 4 kftviZo fl&a^M 7 7 -one 
wa«r#w-f 5#^»br^® &ffim^m\z& tort* r t 
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[0018] Jfiaflf«#»»fi-?tf\ E 

i9«*#jjfli-a««T:/y ^ay/o 

WftB B a» e> * ttfc r y y >7 - > B > zf p ^ 7 A * 
LTflMtU «W^«lt77'^-^ 3 y7 , p^ 

^IlCigi«7/!J^-^ 3 ^P^7A|j[ % ^ 

*©lltTJ»***«lffl*«B«^i8«f SJ:5Ij:l 

[0019] &*zmm<vmmffimm&m®tf* 

am© a* a *aw«©«s«a-« 

sgffttfasfiSrRrt-, Mr«w^KB^&g%?asB 
^mv^*>*5it^j:9 . Bfawifia«r««:A^t?t 

[0020] ::-e, a«i-^<#tt, 9fffi«ai5S«, 
aw^riftattrttwafftfrwai-ajR-efeSo En^> w 
*a««o*fr*«»i-*fcwx?i)4^. mffi^a 

SSfix «-«&a«f«tt»S6fi^b««W^xii*tttt^ 

itatttt^^<^ (Wz.i5WL ; Unifonn Resource 
Locator) , <D«»0^-7 - K («*tf, %S 

[0 0 2 1 ] BfS^^a ^7^^IE^ 

Lizmm&ftk Lxmm-t&zkh'vzz* 

B»S*ifcRSo^p^9 A^r, i&affi«ttfti£BXtt 
B =3 > tr a - ^ tc a r t <t 
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* (FD) % h-T-f^^ (CD-ROM, CD-RAM*?) , 

¥<tV9frWf1r¥4*9 (DVD- RDM, DVD-RAM^) , ^ 
-Kt**** (HD) % /*»s IC^W^Wt 

IO 0 2 2] 

[0 0 2 3] 1. fRl^HttO^IIB 
B 1 HB l 1 l wHI^Iil^ 9 , H l 

[00 24] JttStiHft^r A *»J1-6 & 3 ocog 
Ba»e>*fifcSixS. rifisiBa««iSllj t LX<ogis 

* 0 gisu-~v< i , OTHh-'<i l&u^-rr 20 

[0 0 2 5] GlSf— S#OifiS«««:«Mt 
fcGIS7*-*-<-*2 fc, ^GISt*-*^-* 
fcHSaUBfllSrXML ((ExtensibleMarkup Language) fi^zS 

lRia««:tf5fcie)«>fflfi»4 i«r«*.rt>5 0 XM 

£MS-£5fcA-C&3 0 Sot, ilftftUMu >>fc< 
£fcHTTP, TCP/IP (Transmission Control Protocol/In 
teroet Protocol) fy<Djfife<D , ?r3 h 

[0 0 2 6] tfSD— /<i 1 *y h7-^CN±JC 

««rtfsi-a t>*>-c*>s. »a+-^<i *gisu- 

LTl$®&*T 3 1 3 * , ilffiffi 1 4 t *«j*.T« 40 

t LT^v^s**;*^— l 2 &tft*U 
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[002 7 ] $7<<TV b 2 Oil, «*tf , /<— y-JVU 

LTS*a«rflfi4t>*n?*>5. ^7^7yh20fi, ftS 
0J:3fc, iH«SJ 2 1 , a.— jP—f (£* 
T TU I J ) 6U2 2, /7 l>1f 2 3, XML'<— *2 4, 

JtB=t^v2 5, Wh/>yK7 2 7 9«:lltri 

[00 2 8 ] xlf8fflS2 1fi, ^2/h7-KN^l 
GIStfw<l£tfffa*-/<l 1 i:HTTPK: < fcS25tf7 
l^^a^3&^T9 1 feW-efc5 a UIH22«:, 

1f-t©»**«l«rtT3. UI»2 2fctt, OTtf*-'< 
aWMWS fcjttt 5Ci **X# 5 7 7 V*? 2 3 

[00 2 9 ] XML/<-ir2 414, Zti^bWiZ 
JlfeXILJgao^-^trWXSW-f <5fcOX*>9, XML* 

^©5^»a^wo«iaftcBii-5tl»a*»i®*v^^2 

5lC£B^1"5o «B|at>'^V2 5 I*, XML/^-ir 2 4 £ 
#fc ^li^lftj 4r««ra. ilxy^y2 5li, XM 

Sr^7!>-^2 3lc^^Hi:5'bOXfc-5o 

•7yK7'ptyt2 6fi, r**flHR?Bj i-^^-r 

2 6lt ^7* hffi«£fa$1-6**>0^~h<Drt 

[00 30] ngib^&j fctt^^ h/N^K7 2 
7I4, a.— *-#UI«2 2«r*LtEfrS(Z)*ff«rffo 

^r—y g y 7*p ^7 AOT ^ (^Tx l*AP*v? 

*v»J6f*lt r ^Si" 5 4> ^> Xh 6 „ 
[00 3 1 ] #a Oictt, 

ttv^n©**t>«fflpr*x*)5 B -ott, ap^ 
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-;u3 0«:^ y>f TV h 2 0 Jb-CUff v^t$>5 3 

—oil, A P -^S/n. — JU3 0 ^rV^ifp^S n ^ sjf— 
T'o^AKTMU GIS1Jw< licOTT'y 4r — 
g ^ 7 ASr U h 1 5^*efci fl * 

30&*7^rvh20lc£ig^£;:<tfc^*aU *> 10 
Ofc&Kfar^kTSSo 

[0 0 3 2] E)2tt, GISihw<ia>e>^{fc$tv5XMtfg 

z>o &>Ts *w»«-c«:. xmlkjjss&u j&agm&si 

TMDML (Map Definition Language) J fcW, M 

Artxtc mmmyr^^i kiss-*-*. 

10 0 3 3] MDML^y^x-*^ #J*_tf. oSSS, «J 

Jik ftft«affiRa rje^ft^ftj £^T^S, * 

r^j (ximmm) cov>m^^s$n 

[0034] w^«r, aK. 

[0 0 3 5] 0 2O*WCtt rWWIfi^A/T' 
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[0 0 3 6 ] ^— ■*JW**-fA'fcfi* n&aw**offl»ij 

tt, ^— ^^*R3feX»**S*0«a»»**r«*+6 

^**LS*aW^«fc r*H«j &^5^— vtfRSSJi 
T*J*>, ai*V^2 5#^ WSj «:MK7tB 
ftStett, ^©ttiaft*«W:«I»Ma^UTR3&*ttfc« 

[0 0 3 7 J H3lt MDML-eyrx-^OAftttEaW 
[00 3 8 ] £i\ ig3^£751tfg'-4tfB-ett, mdml- 

[00 3 9 J 9tTg-i 4tr@-Cfi, jS"e^*ii*Jfta 

W** (Point Feature) #fEi£& ftT^So ^TC0*S 
aW«P*tts B8»^^<Feature>i:»T^^</Feature> 

TjtfrXm, ^fl5»lft»«<o«8«j3- KFidtef±" 
i» #4*. tit, x-vtctt r^ftj ^4^p ) ^ / tv> 

5c i iff Bco^^<Point>icj: D , r.oo r^ttj 
jSiLT0^4ii5wi:*«W^*4xrv^ o 12 
ff g O ^ # <Coord inateXw J; »9 m& ttfi** 
#^$iXtVN5o r^T, _bia<Feature>, <Point>, <C 
oordinate>*±3»7 9 0 3>7t^ ^ L 

[0 0 40] 1 5^T@-2 2tT@"Cfi, ^"0^ 

^i^TV^$ e 1 7ff ^^<LineString>llJ: t ). 

cwjftaw^ft^lli: tria^$n<5ri:^^5o i 

3 ASrtt^Sfixllt Lt*a*KSo lSfTi 
Wt^a^Sr, 2 0tTSlcfa^$ti^K^^^-en^ 



11 

[oo4ii 2 3ff@~3 i?TB*m. m (x\t&m 
tmfo&(tL<D7—*\± r*gj xhz> 0 2 5^tsw^^ 

<Polygon>ir < tO, Z <D%mW)&&ttm t LT0^&*1 
*C£#^£*vr^6<> 2 6fTB-2 9^TBfc*-i^* ^ 
;MBffi$;h,fc£fr4;fr^<D/&^ 

[0 0 4 2] 03IOBK0 4 Ztem-fZa 0 4X14, Jft 

tl5X*9^HCB8-rSlEat?*S, *;/<TextLabel> 
fci9**9^-C*>6S^W^*ixr^a (3 4*T 
B) « rw^^7^H'it5M^C Mtf 1 — * 

r^i^j ^ssissttTfeo (3 3(?a) , 3 

£>K:, 3 6fT BT?l4*^<Sise>fcJ:D:fc*»;fc*3j^ 
[004 3] U< 4 0?tB-4 Sffl»4, fttEj Oft 

<fl|?*Xfc5 rw^-^j teov*TE343ix"C^ 

UlfirB) , 4 3ffBTl4, *0!>a*ffill*SfgSSil 
[00 44] H3 2lt^H4Sr*RaLTBlWLfca*) > MD 

lis J&aSRB ^#K6f4MDMI/e ^x-*X£3£U 30 

r, H3ao«fia4 4 | *2:***t5*<©^^ii rjumg 

^i/j ius^bncbm, 05&tf06*ic 

[004 5] m5RX*me&&mLX'vy7x94A>0 
apStyle>X#?$!9, ^</MapStyle>"C»*3*. * 

-f, 0 5 4>E>3frB-i 9fr BKI4, x— vfticKS* 40 
3*fB-6*TBXI4, ^-^ r^ftj 

*Wl4<Style>fcJ:9 0§*3*l (3frB) > 
* i <* tt 5 fr B * ixT ^ 5 o 

[004 6] raiKl, 7fr@~l 3t?g XH:, -7- 

ft, 1 4tfB-l 9f?BXt4, 7— V r^^j 50 
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£#I$LXV*5 0 

[00 4 7 ] 2 0fi s B~2 9fifBfcll4, £*ftfl$RMt 

(Default Style) ftSEftSilTt^ 5 a »«»J**-T/i' 
XI4, A^a»fM7!> h (2 MtB&0«2 2*t 
B) , iB^ttJWttWT* h (2 3?tB-2 5*tB) K 
OT©aMW7!?^ ( 2 6?rB-2 9??B) ICol* 

XttiZtiMfc-tZo 
[0048 ] H6*l^i- 3 0trB~3 6t7BKf4, 

#E»**utv*s. **JM* ^/W::**. 

©#J:0#*U\, EE* tf)B*KWtt4f- 

[0 04 9] $oX, ftE(D*B*«fc:»S*ix5*J«! 

x, ^i^«> r»a»**i^*n<5a^^B8f SB* 

[00 50] H7tt, ty-iT^Y 20<n7y<> 

WmXbZo *-f, 0 7 (a) f (b) tt, WfX* 
-r^MBILvy^T 5 — ^JC^.x.*»»4r* LXl/^5o MO 

w^-rn**) ^*^tt:B*«)»aw«««:Eai-*fc 

07 (a) ©J;5(c*^s*v5-c*>*5. ::-c, fc 

<D&m^£*) s mm<D*<D®.m&m&s mi (b) ^ 

[00 51 )07 (c) - (f) |±, Jfiatt*ftKtff* 

tiiz^-^iDmmm&mir. mz&, mm z 

(c) 

«tt»4<OflfiaSBflSr»**-fr5r:i: 
*«t»*1-*l«, 0 7 (e) (c^*fJ:5^x *S«)^«r 

T^5J;}/j:»*|i:i4» 0 7 (f) \^-tx^\z, &m 
*:*4 «r«^ ^ t>"5T^-efe-5. 
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[0 0 5 2] H8&t/H9IC»<3V^T*aflMi5/ 
*yA0ttfli*«1IB1-S. @8I1 GISiJ— /<1, §31 

So 

[oo5 3] ajawws/^rArofUfflt^rai-s^-f 8 

•f6fcab©tt**-*AAi-5 (CD o #J?ltf, 

[0 0 5 4] fl*?h-/<l ltt, ^^7> h2 0*>6> 
jEC"C-f * ^x-*^-* 1 2 «:« 
*L (Ml) , tt#*Hfc-ey^O0fft«Srw1-gf«Ei6 
««^7^ryh2O^0«t5 (M2) 0 

[00 5 5] tfS-S— /<1 1 *»feO0fftfl»««:S« Lfe 20 
^7>f7>b20(t BrftfflW-IS^TGISif-^ l 
|C7*-fe*U SSfl>v^r^I#t5 (C2) , 

(G2) , ^7^TVh2 0»C»fS$n<5 

(G3) 0 

[00 5 6] *?-rr>h2 ott, GBtf*-'<ia*e>£ 
(C3) , ^9->f J 2 3rtjc»afflBn«:a^i-s (c 30 

Wh/>^ K9 2 714, ro^VhtrtttHU tt-Y 

h(c^Wt6>nfcAP^^a-/U3 0 
£ (C6) . glLfcAP^ S?a-^3 014, fyJT 
>h2Q±.-e$ffi£ft,Z>t>\ XI4, MDML^ 5/ ^coSif 7c 
t»*6CIS+— 1 ±MT?V <$r~> 3 ^A^: 40 

[0 0 5 7] 121914, l3 8*OC3X^£;ft,fc$ilMI 

14, 7y#V 2 3frbWt&tiltmuL^ 

nm&fflrfz (C3D 0 znfrtmwm 

(C32)o ^fcWfS-fa avyFM yf-2 6# 
^fttWHSrS^L, »B3** (C3 3) . MDkiv^ 50 
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«t>«>^T©^^Sr<WRi"6*"eC3 1-C 3 ZOWMtf 
m&ZtiZ (C3 4) . 
[00 58] MDML^y^^^&ft*^ 

ffflELfcl^ (C32:N0) , £ Offtttt* ^*#tf 

MDML"* 5> ^ <E>i£fl7Ct? £ GISif— /< 1 t X a v y 
K^o*y*2 6 OlKSSr *»5*» 
(C3 5) 0 a-^KT'p-fryl^ 6 OiiJDfefTfcfcV* 

> K^H-fe yV2 6©i6HD*:1?5»&tt, GISU— '<1 
[00 5 9] C3 5icJ:*¥U&tt, r^jR^ffi 

[0 0 6 0] fcK, 03 1 0 2fctfH 1 1 tejfc^T, f a 

*— '<i i lcJ:S^y^1?aico^-cittW't5. 

6jWSjM:«J61-3 (Ml 1) . fljfctf, *r*4WIf- 
-✓<1 hP-*CN±fciMlP4ftfc»£\ MSI 

fc#-e**. Wl*- ^1 U4, GISf— ^<lfcJ»LT 
^vry^^fS^iSffiSr^-fS (Ml 2) . 
[0 0 6 1 ] GISf-— /< 1 Tf4, sfls^y? Xtftf$<D& 

(Gil), r<Z>«*3aSGIS9 ? -^ 
'<-^2^«#$ixfc^T«)-ey^ , |J:BBi'6 1 b«)K *> 

J^fclllftfi (G12) o it^y/i:o^t^y 

T^^^WSSr^Lrafil-S (G13, G15). 

>"^y^^«*8«r^*tT3S»i-S (G14, Gl 
5) o 

[00 6 2 ] Cd*?, aft1-^<*f4, MDML^jx^O-r^ 
f4, *<^*att*J»»Loot*^4^^ii*D«:W 

5/ ^ ^ If i^^S^^t 6 : i^T # 5 e 

Ai i 14, ^75/^^-^-^1:1 

[00 6 3 ] 01 1(4, MDML"eE»*tb5^ ^7'7^ 
fi»« (Maplndex) <5 0 ^7 3^ 
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MapIndex>T&*?5 0 1 fr§^ 1 1 tf @ Kte, #J;ttf> 

7r>fH (2fifB) , ffrfc# (etfl) , ffr£#tf>& 

10064] 1 2^X^-1 9tf@fCtt x MDML^^^^; 
^1"<5»«tteH^W***tXV^5 2 0ffB-24 
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Geographic information system and recording medium 
[Abstract] 
[Problem to be Solved] 

To facilitate mutual use and distribution of 
geographic information systems without losing existing 
features of the geographic information systems. 
[Solution] 

A GIS server 1 which provides a geographic 
information system (GIS) converts an existing map into 
an XML format file. A geographic structure file in 
which a geographic structure is described in XML format 
is associated with a layout file in which a rendering 
method is described in XML format, and they are sent to 
a client 20. The client 20 interprets the geographic 
structure file with reference to the layout file to 
render and reproduce geographic space. When a 
predetermined operation is performed, an event handler 
27 starts a predetermined application program. A 
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feature specific to the system is represented by a 
newly added tag. 
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[Claims for the Patent] 
[Claim 1] 

A geographic information system which includes a 
geographic information providing device for providing 
geographic information and an information terminal 
device for displaying the geographic information 
provided from said geographic information providing 
device, characterized in that 

(1) said geographic information providing device 
comprises : 

geographic information storing means for storing 
the geographic information; 

geographic space file generating means for 
generating a geographic space file in which a 
geographic structure file that contains a rendering 
instruction of a geographic feature contained in the 
geographic information is associated with a layout file 
that contains layout information indicating a rendering 
method of the rendering instruction, based on the 
geographic information stored in said geographic 
information storing means; and 

sending means for sending the generated geographic 
space file to said information terminal device, and 

(2) said information terminal device comprises: 
receiving means for receiving the geographic space 

file from said geographic information providing device; 
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rendering means for interpreting the rendering 
instruction of the received geographic structure file 
with reference to the layout information of the layout 
file and rendering the geographic feature; and 

displaying means for displaying geographic space 
based on 

the rendered geographic feature. 
[Claim 2] 

The geographic information system according to 
claim 1, wherein the rendering instruction and the 
layout information are described by character code. 
[Claim 3] 

The geographic information system according to 
claim 2, wherein the rendering instruction comprises at 
least basic shape information, position information, 
and theme information, and wherein the layout 
information can be set with respect to each of at least 
the basic shape information and the theme information. 
[Claim 4] 

The geographic information system according to 
claim 3, wherein the geographic space file can be 
described containing a respective rendering instruction 
and respective layout information according to 
characteristics of the geographic information, and said 
rendering means is provided with instruction 
interpreting means for interpreting the respective 
rendering instruction and the respective layout 
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information, and thereby interprets the respective 
rendering instruction and the respective layout 
information and renders the geographic feature. 
[Claim 5] 

The geographic information system according to 
claim 4, wherein said geographic information providing 
means holds said instruction interpreting means, and 
can send said instruction interpreting means to said 
information terminal device in response to a request 
from said information terminal device. 
[Claim 6] 

The geographic information system according to 
claim 3, wherein said geographic information 

providing means further holds an application program 
which uses the geographic information, and sends the 
application program to said information terminal device 
along with transmission of the geographic space file or 
in response to a request from said information terminal 
device, and 

wherein said information terminal device further 
comprises holding means for holding the application 
program sent from said information providing device, 
management means for associating a predetermined 
operation on the geographic space with the application 
program corresponding to the predetermined operation 
and managing them, and starting means for starting the 
application program corresponding to the predetermined 
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operation by referencing said management means when an 
occurrence of the predetermined operation is detected. 
[Claim 7] 

The geographic information system according to any 
one of claims 1 to 6, further comprising a location 
management device which manages a location of the 
geographic information based on index information 
provided from said geographic information providing 
device, 

wherein said information terminal device acquires 
location information about desired geographic 
information by inquiring of said location management 
device, and requests and acquires the geographic space 
file relating to the desired geographic information 
from said geographic information providing device 
corresponding to the location information. 
[Claim 8] 

A recording medium on which a program for 
providing geographic information is recorded, 
characterized in that said program is recorded in a 
format in which a computer can read and understand said 
program, said program causing the computer to 
implement : 

a function of reading out a predetermined 
geographic information from a storage device in 
response to a request from an information terminal 
device ; 
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a function of generating a geographic space file 
in which a geographic structure file that contains a 
rendering instruction to render a geographic feature 
contained in the geographic information is associated 
with a layout file that contains layout information 
indicating a rendering method of the rendering 
instruction, based on the read-out geographic 
information; and 

a function of sending the generated geographic 
space file to the information terminal device. 
[Claim 9] 

The recording medium according to claim 8, wherein 
said program is to further implement a function of 
sending an application program for utilizing the 
geographic information to the information terminal 
device along with transmission of the geographic space 
file or in response to a request from the information 
terminal device. 
[Claim 10] 

A recording medium on which a program for 
displaying geographic space is recorded, characterized 
in that said program is recorded in a format in which a 
computer can read and understand said program, said 
program causing the computer to implement: 

a function of receiving a geographic space file in 
which a geographic structure file that contains a 
rendering instruction of a geographic feature is 
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associated with a layout file that contains layout 
information indicating a rendering method of the 
rendering instruction ; 

a function of rendering the geographic feature by 
interpreting the rendering instruction of the received 
geographic space file with reference to the layout 
information; and 

a function of displaying the geographic space on a 
display device based on the rendered geographic feature. 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

The present invention relates to a geographical 
information system including a geographical information 
providing device and an information terminal device, 
and particularly to a geographical information system 
which displays geographical space by causing an 
information terminal device side to render a 
geographical feature . 

[0002] 

[Conventional Art] 

Geographical information is made by associating 
attributes of various geographical entities of 
geographical features such as a mountain, a river, a 
road, a city, and a building with positions thereof. 
Geographical information is often used for purpose of 
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public administration and business, for example, 
drawing up an urban development plan and planning 
opening of stores, and has much practical value. For 
this reason, geographical information system (GIS ) for 
referencing, operating, analyzing, and the like of a 
digitized map on a computer has evolved along with 
progress of computer technology and network technology. 
[0003] 

Particularly in recent years, geographical 
information is distributed and used through a network 
such as the Internet or an intranet that is comprised 
of a large number of various types of computers 
connected each other using a common protocol . 
Consider a case where distribution of geographical 
information is made between a WWW (World-Wide Web) 
server which provides an HTML (HyperText Markup 
Language) file and the like using HTTP (HyperText 
Transfer Protocol) and a Web browser. In this case, 
there is need to describe geographical information in 
VRML (Virtual Reailty Modeling Language) or the like, 
or represent geographical information as image data of 
GIF (Graphics Interchange Format) or the like. However, 
when geographical information is transmitted using VRML, 
GIF, or the like, although depending on the size or the 
like of geographical information, the amount of data is 
typically increased so that communication load is 
increased . 
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[0004] 

Therefore, as described in, for example, Japanese 
Patent Laid-Open No. 9-258944, there has been proposed 
a technique which stores base geographic information 
(hereinafter also referred to as "map") in an auxiliary 
storage device at a client side in advance, reads out 
the geographic information in the auxiliary storage by 
a program sent from a server side, and displays the 
geographic information .on the client side. 
[0005] 

On the other hand, in recent years, it has been 
desired to provide a system which allows geographical 
information systems each of which has been individually 
operated to be used by a wide range of users, thereby 
facilitating mutual distribution and use of 
geographical information. Thus, the standard-setting 
organization of geographic information system (OpenGIS 
Consortium) has proposed a system in which data formats 
of geographic information are standardized into a 
standard format, and geographic information on a 
geographic information system deviated from the 
standard format (so-called legacy system) is converted 
into the standard format to be distributed. 
[0006] 

[Problems to be Solved by the Invention] 

By the way, in the system described in the above 
publication which makes a client side prepare base 
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geographic information in advance, only control 
information such as of a read-out range, a display 
method of graphical information is required to be sent 
from a server to a client. However, base geographic 
information is required to be stored in an auxiliary 
storage device at a client side in advance, and, if a 
different type of geographic information is used, such 
geographic information must be stored in the auxiliary 
storage device, so that the system lacks flexibility. 
In addition, since such a system just makes it easy to 
reference a map and does not consider operation and 
analysis based on geographic information, the system 
does not provide a function as a geographic information 
system (GIS) . 
[0007] 

In addition, since GIF, VRML, and the like do not 
have a structure which can incorporate geographic space 
information, if geographic information represented in 
such GIF or the like is used in a GIS, a correspondence 
relationship with a coordinate system which models the 
earth should be managed separately. 
[0008] 

On the other hand, in the case of a system which 
distributes geographic information in a uniform 
standard format, it appears that, on the surface, 
usability is improved since a barrier to utilization is 
lowered by standardization. However, when geographic 
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information on each geographic system is standardized 
into a standard format uniformly, missing of geographic 
information occurs, and availability of an existing 
application program is lost, and thereby a useful 
existing feature of a geographic system may be lost. 
Because a geographic information system is a spatial 
database which abstracts the real world, it is very 
difficult to construct a versatile system useful for 
everyone. In other words, since it is not realistic to 
establish a standard format which can embrace useful 
features of all geographic systems, specifications of 
the standard format has to be a common denominator. 
Therefore, specifications advanced more than the 
standard format results in more missing of geographic 
information and loss of useful application programs. 
[0009] 

The present invention is made in view of the above 
described problems, and is intended to provide a 
geographic information system which allows mutual use 
of different types of distributed geographic 
information systems . 
[0010] 

[Means for Solving the Problems] 

To solve the above described problems, according 
to the present invention, a rendering instruction and 
layout information are sent from a geographic 
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information providing device so that geographic space 
is reproduced at an information terminal device side. 
[0011] 

That is, according to claim 1 of the present 
invention, a geographic information system which 
includes a geographic information providing device for 
providing geographic information and an information 
terminal device for displaying the geographic 
information provided from the geographic information 
providing device, is characterized in that the 
geographic information providing device comprises: 
geographic information storing means for storing the 
geographic information; geographic space file 
generating means for generating a geographic space file 
in which a geographic structure file that contains a 
rendering instruction of a geographic feature contained 
in the geographic information is associated with a 
layout file that contains layout information indicating 
a rendering method of the rendering instruction, based 
on the geographic information stored in the geographic 
information storing means; and sending means for 
sending the generated geographic space file to the 
information terminal device, and (2) the information 
terminal device comprises: receiving means for 
receiving the geographic space file from the geographic 
information providing device; rendering means for 
interpreting the rendering instruction of the received 
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geographic structure file with reference to the layout 
information of the layout file and rendering the 
geographic feature; and displaying means for displaying 
geographic space based on the rendered geographic 
feature . 
[0012] 

The "geographic feature 11 means various types of 
geographic elements such as a river, a road, and a 
building. The geographic information providing device 
generates a predetermined format geographic space file 
comprising a rendering instruction and layout 
information and sends it to the information terminal 
device. The geographic space file is formed such that 
a geographic structure file in which a geographic 
structure is described is associated with a layout file 
in which a representation method is described. In 
other words, it is only required to associate the 
geographic structure file with the layout file, and 
they do not need to be stored in the same storage area 
and be sent at the same time. Additionally, 
association of both files is not limited to a one-to- 
one relationship. There may be a case where a 
plurality of geographic structure files references a 
common layout file, or a case where one geographic 
structure file references a plurality of layout files. 
[0013] 
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Preferably, the rendering instruction and layout 
information can be described from, for example, 
identification information indicating a geographic 
feature such as <point> or <line> and a value thereof. 
And, more preferably, a whole of geographic space file 
is described by character code. The information 
terminal device renders a geographic feature by 
interpreting a rendering instruction with reference to 
layout information, and displays geographic space. 
[0014] 

It is noted here that the geographic space file is 
composed of a geographic structure file and a layout 
file, and a rendering instruction and layout 
information of geographic feature can be separated. 
Thus, a content displayed in geographic space (a 
geographic structure) and a representation method 

(layout) can be handled separately, and geographic 
space can also be represented with reference to already 
prepared layout information. 

[0015] 

The rendering instruction comprises at least basic 
shape information, position information, and theme 
information, and the layout information may be set with 
respect to each of at least the basic shape information 
and the theme information. 
[0016] 
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The "basic shape information" means a basic shape 
element such as a point, a line, or a surface (polygon) . 
The "position information" is information of a location 
in which a geographic feature is positioned, and may be, 
for example, an orthogonal coordinate, 
latitude/longitude. The "theme information" is type 
information of geographic feature such as an 
accommodation unit and a road. 
[0017] 

Each geographic information providing device can 
describe a geographic space file by freely using an 
individual or particular rendering instruction and 
layout information. When the rendering means can not 
interpret an individual rendering instruction and 
layout information contained in a geographic space file, 
these individual rendering instruction and layout 
information are ignored. By adding instruction 
interpreting means for interpreting an individual 
rendering instruction and layout information to the 
rendering means, an individual or particular geographic 
file can be interpreted to display geographic space. 
The instruction interpreting means for interpreting 
this individual rendering instruction and the like can 
be obtained from the geographic information providing 
device . 
[0018] 
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Additionally, the geographic information providing 
device can hold various types of application program 
which uses geographic information such as a distance 
calculation program or an area calculation program. 
The geographic information providing device can send 
the application program to the information terminal 
device along with transmission of the geographic space 
file or in response to a request from the information 
terminal device. Then, the information terminal device 
side can hold the application program sent form the 
information providing device, and, when a predetermined 
operation on the geographic space is detected, start 
the application program associated with the operation. 
At this point, various kinds of methods for sending the 
application program may be employed. For example, an 
application program may be configured as a control 
program executable at the information terminal device 
side so that the application program can be executed at 
the information terminal device side. In addition, for 
example, an application program to be sent to the 
information terminal device may be configured as a 
component program for remotely controlling an 
application program in the geographic information 
providing device so that the application program is 
executed at the geographic providing device side and 
the execution result is sent to the information 
terminal device side. 
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[0019] 

On the other hand, in the case where different 
types of geographic information providing devices are 
widely distributed over a network, even the obtainment 
of desired geographic information is difficult so that 
there becomes a barrier to mutual distribution and 
mutual use of geographic information. Therefore, a 
location management device which manages a location of 
geographic information is preferably provided so that 
desired geographic information can be obtained by 
inquiring to the location management device from the 
information terminal device. 
[0020] 

It is noted here that the location management 
device manages a location of geographic information 
based on index information provided from each 
geographic information providing device. That is, the 
location management device does not collect location 
information by itself, and does not hold a body of 
geographic information. The location management device 
is configured to manage only location information of 
each geographic information based on index information 
provided actively or passively from a respective 
geographic information providing device. For this 
purpose, index information may contain, for example, a 
name of geographic information, a path to geographic 
information (e.g., URL; Uniform Resource Locator), a 



JPA2000-259659 

plurality of keywords for search (e.g., a theme, a 
purpose, a description range, a scale, and the like of 
geographic information), and the like. 
[0021] 

In addition, the present invention may be 
understood as a recording medium on which a 
predetermined program is recorded. The present 
invention may be realized by making a computer of the 
geographic information providing device or the 
information terminal device read the predetermined 
program recorded on the recording medium. As a 
"recording medium" used herein, various types of 
recording medium, for example, a floppy® disk (FD), a 
compact disc (CD-ROM, CD-RAM, and the like), a digital 
video disc (DVD-ROM, DVD-RAM, and the like), a hard 
disk (HD) , a memory, an IC card, and the like may be 
used. In addition, it is not limited to tangible media, 
and a communication medium may also be used, for 
example, in a case where a program is downloaded via a 
wired or wireless network. 
[0022] 

[Embodiments of the Invention] 

Hereinafter, embodiments of the present invention 
will be described in detail based on Figures 1 to 12. 
[0023] 

1. First embodiment 
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Figures 1 to 11 relates to the first embodiment of 
the present invention, and Figure 1 is a block diagram 
which schematically shows a main part of a geographic 
information system. 
[0024] 

The geographic information system is composed of 
three devices when roughly classified. That is, GIS 
server 1 as "geographic information providing device", 
a management server 11 as "location management device", 
and a client 20 as "information terminal device". 
Although there may be many number of the GIS server 1, 
the management server 11, and the client 20 on a 
network CN, each one of respective devices is 
illustrated for convenience of description. 
[0025] 

The GIS server 1 includes a GIS database 2 which 
stores specific geographic information, an XML 
generating unit 3 which converts the geographic 
information stored in the GIS database into a 
geographic space file described in XML 

(ExtensibleMarkup Language) format, and a communication 
unit 4 for performing two-way communication via the 
network CN . Additionally, the XML generating unit 3 
and the communication unit 4 are provided in a WWW 
server 5. Its purpose is to distribute the XML format 
geographic space file via HTTP. Therefore, the 
communication unit 4 includes at least predetermined 

- 20 - 



JPA2000-259659 



protocols such as HTTP and TCP/IP (Transmission Control 
Protocol/Internet Protocol) and a physical 
communication interface . 
[0026] 

The management server 11 manages geographic 
information held by each of GIS servers 1 which are 
widely distributed over the network CN. The management 
server 11 comprises an index database 12 which manages 
index information provided from each of GIS servers 1, 
a search unit 13 which searches the database 12, and a 
communication unit 14. The index database 12 stores 
index information, for example, a file name of each 
geographic information, a path to each geographic 
information, a regional boundaries of each geographic 
information, a type, keyword, and the like. When a map 
location search request from the client 20 is inputted 
via the communication unit 14 or the like to the search 
unit 13, the search unit 13 searches the index database 
12 using a keyword or the like contained in the search 
request as a search key, and notifies the client 20 of 
a search result as location information. If a 
plurality of search results exist, the client 20 is 
notified of all the search results. In addition, the 
search unit 13 can be used via HTTP. 
[0027] 

The client 20 can be realized as, for example, a 
personal computer, a workstation, a personal digital 
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assistant, and the like. As described later, the 
client 20 comprises a communication unit 21, a user 
interface (hereinafter referred to as "UI") unit 22, a 
browser 23, an XML parser 24, a rendering engine 25, an 
event handler 27, and the like. 
[0028] 

The communication unit 21 performs two-way 
communication with the GIS server 1 and the management 
server 11 using HTTP via the network CN . The UI unit 
22 exchanges information with a user who uses the 
client 20, and specifically, exchanges information with 
the user through an output device such as a display 
device and an input device such as a keyboard switch or 
a mouse. The UI unit 22 includes the browser 23 which 
can receive a service provided by the WWW server. 
[0029] 

The XML parser 24 parses XML format data passed 
from the browser 23, and outputs information about 
rendering of geographic space from among XML tags to 
the rendering engine 25. The rendering engine 25 forms 
"rendering means 11 along with the XML parser 24. When 
the rendering engine 25 receives the information about 
rendering (for example, a tag, container data, and the 
like) from the XML parser 24, the rendering engine 25 
calls a corresponding command processor 26 from among a 
plurality of previously implemented command processors 
26 to cause the processor to perform rendering 
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processing, and displays the rendering result on the 
browser 23. In this situation, each command processor 
26 corresponds to "instruction interpreting means". 
Each command processor 2 6 can be implemented in the 
client 20 as, for example, a program module, a program 
library, or the like. Each command processor 26 
renders each geographic feature with reference to a 
content of a style sheet in which layout information is 
described . 
[0030] 

The event handler 27 as "starting means" monitors 
whether or not a user performs a predetermined 
operation through the UI unit 22, and, when detecting 
the predetermined operation, starts a predetermined 
application program corresponding to the operation. In 
addition, an application program storage unit 29 stores 
multiple application program modules (hereinafter 
abbreviated as "AP modules") 30 respectively. An event 
management table 28 as "management means" manages 
operations on various types of objects in geographic 
space displayed on the browser 23 (for example, 
geographic features such as a building and a road, a 
tool for operating a map which is displayed in the 
browser, and the like) and paths of AP modules 30 
corresponding to respective operations, by associating 
the operations with the corresponding paths 
respectively . 
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[0031] 

Although there are roughly at least two methods 
for implementing each AP module 30, either of the 
methods can be employed in the present invention. One 
is a method in which AP module 30 is configured as a 
so-called control program executed on the client 20. 
The other one is a method in which AP module 30 is 
configured as a so-called component program by which an 
application program on the GIS server 1 is remotely 
operated. Additionally, the AP module configured as 
the control program and the AP module configured as the 
component program may both be used. Further, AP module 
30 may be implemented in the client 20 through a medium 
such as a CD-ROM or DVD-ROM, or may be implemented in 
the client 20 by sending the AP module 30 from the GIS 
server 1 via the network CN. 
[0032] 

Figure 2 is an explanatory diagram which shows a 
data model of an XML format geographic space file 
provided from the GIS server 1. Hereinafter, in 
accordance with XML, a markup language including GIS- 
specific tags added for reproduction of geographic 
space is referred to as "MDML (Map Definition 
Language)", and a geographic structure file described 
in MDML is termed as MDML map data, as used herein. 
This MDML map data as well as a map style described 
later correspond to a "geographic space file". 
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[0033] 

MDML map data contains a plurality of "geographic 
features" such as a road, a river, and a building. In 
addition, information of a "boarder", a "resolution", a 
"spatial reference system", and the like of a map are 
set on the basis of MDML map data unit, respectively. 
Each geographic feature contained in MDML map data is 
composed of four elements when roughly classified. 
Such four types of information are "shape" of 
geographic feature, "note" added to geographic feature, 
"attribute" of geographic feature, and "raster image". 
The raster image is used, for example, when an aerial 
photograph, a satellite image, and the like is used. 
The "shape" information is further classified into any 
of "point", "line", and "surface" (or polygon) . This 
is because geographic features can be represented by 
any of these point, line, and surface in most cases. 
The "note" is classified into "annotation", "label" and 
"symbol". Incidentally, each element of the shape is 
vector data. The "attribute" includes position 
information of a geographic feature. 
[0034] 

Further, each geographic feature is assigned 
"theme" information which indicates a type such as a 
road, a river, or a name of householder. The theme 
information may be stratified into, for example, a main 
theme /sub- theme hierarchy . 
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[0035] 

On the right side of Figure 2, a map style as a 
"layout file comprising layout information" is 
illustrated. A map style can be provided for each MDML 
map data. Alternatively, one map style may be shared 
by a plurality of MDML map data. A plurality of MDML 
map data which reference a common map style are common 
in appearance as geographic space even if their 
geographic contents are different each other. A map 
style has a theme-specific style and a shape-specific 
style . 
[0036] 

The theme-specific style means layout information 
which is set for each type of geographic future. For 
example, in a case of theme "road", it contains 
information of how to display such a road, i.e., 
information of a color, a width, and the like. The 
shape-specific style is layout information set with 
respect to each of a point, a line, and a surface of a 
basic shape element. The shape-specific style is 
referenced when a geographic feature whose theme has 
not been set or defined is displayed. For example, if 
a theme "state capital" is set in a geographic feature 
represented by a basic shape element "point", and the 
rendering engine 25 cannot interpret the theme "state 
capital", this geographic feature is rendered with 
reference to a shape-specific style set as a default. 
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Thereby, this geographic feature can be represented 
within geographic space even if MDML map data contains 
a geographic feature having an uninterpretable theme. 
[0037] 

Figure 3 is an explanatory diagram which shows a 
specific description of MDML map data. Sequence 
numbers shown on the left side of Figures 3 to 6 are 
assigned for convenience of description. 
[0038] 

First, in the 1st line to the 4th line of Figure 3, 
a version of MDML, and a map style to be referenced, 
and the like are declared. Subsequently, in the 5th 
line to the 8th line, boundaries of a map represented 
by MDML map data are declared. In this figure, the 
boundaries of the map are identified by block numbers 
of north, south, east, and west respectively, but 
boundaries are not limited to this, for example, 
boundaries may be defined by latitude/longitude or the 
like. MDML map data starts from a start tag <MDML> 
which indicates the data is described in MDML, and ends 
at an end tag </MDML>. 
[0039] 

In the 9th line to the 14th line, a geographic 
feature represented by a point (Point Feature) is 
described. Every geographic features is declared by 
inserting text between a start tag <Feature> and an end 
tag </Feature>. As illustrated in the 10th line, an 
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identification code Fid of this geographic feature is 
assigned "1", and a theme is assigned "pole". A tag 
<point> in the 11th line clearly indicates that this 
"pole" is represented as a point. In addition, a 
position at which the pole is to be displayed is 
identified by a tag <Coordingate> in the 12th line. 
Although, in this case, the foregoing <Feature>, 
<Point>, and <Coordinate> are illustrated as so-called 
container tags including end tags, end tags may be 
omitted if the browser 23 can interpret them in favor. 
[0040] 

Similarly, in the 15th line to' the 22nd line, a 
geographic feature which is represented by a line and 
has a theme "map" is described. It can be understood 
that this geographic feature is represented as a line 
from a tag <LineString> illustrated in the 17th line. 
As illustrated in the 18th line to the 20th line, three 
items of position information is assigned to this 
geographic feature. Therefore, this geographic feature 
is represented as a polygonal line connecting three 
points. Positions described in the 18th line, the 19th 
line, and the 20th line are a start point, a relay 
point, and an end point, respectively. 
[0041] 

In the 23rd line to the 31st line, a geographic 
feature represented as a surface (or polygon) is 
described. A theme of this geographic feature is 
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"accommodation unit". A tag <polygon> (in a tag) in 
the 25th clearly indicates that this geographic feature 
is represented as a surface. The surface is 
represented by a line through a total of four points 
which are described in the 26th line to the 29th line 
respectively. This surface is rectangular in shape. 
[0042] 

Turn to Figure 4 following Figure 3. In Figure 4, 
"note" that is one of constituent elements of a 
geographic feature is described. In the 32nd line to 
the 39th line are description about a text label which 
is added to the geographic feature. A tag <TextLabel> 
clearly indicates a text label is described (34th line) . 
A theme "name of householder" is set in the geographic 
feature regarding this text label (33rd line), and a 
display position of the text label is specified in the 
35th line . Furthermore, a size of characters is 
specified by a tag <Size> in the 36th line, and a name 
of householder is specified in the 37th line. 
[0043] 

In the following 40th to 45th lines, a "symbol 
mark" that is another element of "note" is described. 
A tag <SymbolMark> clearly indicates that a symbol mark 
is described (42nd line) . A theme of a geographic 
feature represented as this symbol mark is "road sign" 
(41st line) , and a display position thereof is defined 
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in the 43rd line. Additionally, in the 44th line, a 
size of symbol mark to be displayed is defined. 
[0044] 

As described with reference to Figures 3 and 4, 
while MDML map data describes a geographic structure of 
geographic space, it has little information about a 
representation method of a geographic feature, that is, 
information about a layout such as a color and a font. 
In the present invention, a structure of geographic 
space is defined by MDML map data, and a layout thereof 
is defined by a map style, so that the geographic 
structure and the layout are separated. Therefore, 
many of tags shown in Figures 3 and 4 can be 
conceptualized as "geographic structure tags", and many 
of tags shown in Figures 5 and 6 can be conceptualized 
as "layout tags" . 
[0045] 

One specific example of a map style will be 
described with reference to Figures 5 and 6. A map 
style starts from a start tag <MapStyle> and ends at an 
end tag </MapStyle>. First, in the 3rd line to 

the 19th line of Figure 5, theme-specific styles which 
are set for each theme are described. In the 1st line 
and the 2nd line, a version, a file name, and the like 
of the map style are declared. In the 3rd line to the 
6th line, "geographic feature of point", that is, a 
layout of a pole object is described. A <Style> 
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clearly indicates that information defining a style is 
described (3rd line), and specifications of a display 
color and a size are described in the 5th line. 
[0046] 

Similarly, in the 7th line to the 13th line, a 
layout about a geographic feature of the theme "road" 
is described, and in the 14th line to the 19th line, a 
layout about a geographic feature of the theme "name of 
householder" is described. Depending on each theme of 
a geographic feature, various layout information such 
as a background color, a font color, a font type, a 
width, and a rotation angle can be described. For 
convenience of description, descriptions of layouts 
about other geographic features such as "accommodation 
unit" and "road sign" are omitted. 
[0047] 

In the 20th lines to the 29th lines, a shape- 
specific style (Default Style) which is set for each of 
basic shape elements "point, line, and surface" is 
described. In the shape-specific style, a default 
layout of a point (21st line and 22nd line) , a default 
layout of a line (23rd line to 25th line) , and a 
default layout of a surface (26th line to 29th line) 
are defined respectively. 
[0048] 

In the 30th line to the 36th line illustrated in 
Figure 6, default layouts about a symbol mark and a 
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text label are described. In addition to such a shape- 
specific style, a default layout is preferably 
specified for each element of "note". When a specific 
theme has not been assigned to an element being noted, 
or when a specific theme has been undefined and thus 
cannot be interpreted even if the specific theme has 
been assigned, temporary display can be performed by 
referencing a default layout. • 
[0049] 

Therefore, combination of the default layout set 
for each element of the note and the above described 
shape-specific layout can be conceptualized as, for 
example, "default information which is preset for each 
element about display contained in geographic feature". 
[0050] 

Next, Figure 7 is an explanatory diagram which 
conceptually shows an appearance of a geographic space 
reproduced in the browser 23 of the client 20. First, 
Figures 7(a), (b) show an effect given by a map style 
to MDML map data. Since MDML map data describes 
geographic structure such as a display shape (a point, 
a line, or a surface) and a display position of a 
geographic feature, geographic space will be displayed 
as illustrated in Figure 7 (a) when based only on the 
MDML map data. At this point, if the MDML map data 
calls a map style which can be interpreted by the 
rendering engine 25, by referencing this map style, the 
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geographic space having only structure will be changed 
to decorated and visible one as shown in Figure 7 (b) . 
[0051] 

Figures 7 (c) to (f) show usage of themes assigned 
to geographic features. For example, when only a 
geographic feature having a theme "road" is selected 
and rendered, geographic space having only roads can be 
displayed as shown in Figure 7(c). Similarly, when 
only a geographic feature having a theme "pole" is 
selected, geographic space having only poles can be 
displayed (Figure 7(d)), and, when only a geographic 
feature having a theme "accommodation unit" is selected, 
only accommodation units can be displayed as shown in 
Figure 7(e). If themes are stratified into, for 
example, a hierarchy of "accommodation unit/building", 
"accommodation unit/house", or the like, only houses 
may be displayed as shown in Figure 7(f). 
[0052] 

Next, operation of the geographic information 
system will be described based on Figures 8 and 9. 
Figure 8 is a flowchart which shows a main outline of 
processing details of the GIS server 1, the management 
server 11, and the client 20 and cooperation 
relationship of them. 
[0053] 

A user who wishes to use the geographic 
information system inputs a search key for identifying 
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a desired MDML map through the browser 23 (CI) . For 
example, for obtaining a map about water supply of 
Kyoto city, just a keyword "Kyoto city" and a keyword 
"water supply" need to be inputted with AND condition. 
In addition, when a creator of the map has been known 
or one wants to identify the creator, a name of the 
creator may be inputted as a keyword. Further, for 
narrowing down regional boundaries, position 
information such as latitude/longitude and a mesh code 
may be used as a search key. 
[0054] 

The management server 11 searches the index 
database 12 in response to a search request from the 
client 20 (Ml) , and replies to the client 20 with 
location information which indicates a location of a 
retrieved map (M2) . 
[0055] 

Upon receiving the location information from the 
management server 11, the client 20 accesses the GIS 
server 1 based on the location information, and 
requests the desired map (C2) . Upon receiving the map 
transfer request, the GIS server 1 searches the GIS 
database 2 and reads out an original map prior to XML 
conversion (Gl). This original map is converted to an 
MDML map by the XML generating unit 3 (G2) and then 
sent to the client 20 (G3) . 
[0056] 
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The client 20 analyzes and interprets the MDML map 
received from the GIS server 1 to render a geographic 
feature (C3), and displays geographic space in the 
browser 23 (C4) . At this time, as described above, 
rendering is performed with reference to a map style 
that is clearly indicated in the MDML map. The event 
handler 27 monitors user's operation on the geographic 
space (C5) . For example, when the user clicks a button 
of "facilities list", "area calculation", or the like, 
the event handler 27 detects this event, and starts an 
AP module 30 associated with the event (C6) . The 
started AP module 30 is executed on the client 20 or 
remotely operates an application program on the GIS 
server 1 that is a source of the MDML map, so as to 
provide a desired result to the user. 
[0057] 

Figure 9 is a flowchart which shows the rendering 
processing shown in C3 of Figure 8. First, the XML 
parser 24 analyzes a tag and its value of an MDML map 
passed from the browser 23 (C31) . Next, whether 
command processor 26 that can interpret this tag exists 
or not is determined (C32) . If a command processor 26 
corresponding to the tag exists, the tag and value are 
interpreted and rendered by the relevant command 
processor 26 (C33) . The process from C31 to C33 is 
repeated until all tags in the MDML map are interpreted 
(C34) . 

- 35 - 



JPA2000-259659 



[0058] 

On the other hand, for example, if a corresponding 
command processor 26 does not exist (C32:NO), it is 
determined whether or not transfer of a command 
processor 26 is requested from the GIS server 1 that is 
a source of the MDML map including this new tag (C35) . 
When the command processor 26 is not added, this new 
tag is ignored, and the process proceeds to C34. When 
the command processor 26 is added, transfer of the 
command processor 26 is requested from the GIS server 1. 
[0059] 

The decision in C35 may be performed in a way that, 
for example, a message like "there is an 
uninterpretable tag <satellite image>. Do you add a 
command processor?" is displayed to wait for an 
instruction from a user. 
[0060] 

Next, map management by the management server 11 
will be described based on Figures 10 and 11. First, 
the management server 11 determines whether or not to 
request index information of a map (Mil) . Request of 
index information can be determined in a case where, 
for example, a new management server 11 is added to the 
network CN, a predetermined time has passed from the 
time of previous index information collection, or 
notification of modification/new registration of a map 
is given from the GIS server 1. The management server 
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11 requests transmission of the index information from 

the GIS server 1 (M12) . 

[0061] 

When the GIS server 1 accepts the request of the 
index information transmission (Gil) , the GIS server 
determines whether this request is with respect to all 
maps held in the GIS database 2 or to a map which has 
newly registered or changed (G12). If index 
information with respect to all the map is requested, 
index information with respect to all the map is crated 
and sent (G13, G15) . On the other hand, if index only 
with respect to a new/changed map is requested, 
information with respect to such a new/changed map is 
created and sent (G14, G15) . 
[0062] 

It is noted here that index information of an MDML 
map is also described by MDML. MDML is a flexible 
geographic space description language which allows a 
new tag to be added while many commonalities are 
preserved. Therefore, each legacy GIS can easily 
describe index information which covers all of its own 
inherent properties. Even if a new tag is contained in 
index information, the management server 11 may 
register it with the index database as it is. This is 
because, since MDML is described in text code, the 
management server 11 can detect a location of a desired 
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MDML map by full-text searching even if it cannot 

interpret a meaning of the tag. 

[0063] 

Figure 11 is an explanatory diagram which shows an 
outline of index information (Maplndex) described in 
MDML. The index information starts from a start tag 
<MapIndex> and enads at an end tag </MapIndex>. In the 
1st line to the 11th line bibliographic information, 
for example, a file name (2nd line), a creator (6th 
line), an address of the creator (7th line), a contact 
(10th line), and the like are described. 
[0064] 

In the 12th line to the 19th line, regional 
boundaries covered by an MDML map are clearly indicated. 
In the 20th line to the 24th line, all of keywords 
which the MDML map contains are described. Although 
only one keyword is illustrated in Figure 11 for 
convenience of description, an MDML map contains many 
keywords in most cases. 
[0065] 

Lastly, in the 25th line to the 30th line, for 
example, a format type (25th line) , media which 
provides an MDML map (26th line), a map creation date 
(27th line), a URL of the map (28th line), a resolution 
(29th line), a type of spatial reference system (30th 
line), and the like. 
[0066] 
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According to the present embodiment as configured 
above, the following effects are provided. 
[0067] 

Firstly, the GIS server 1 creates and sends a 
geographic space file which contains a rendering 
instruction to render a geographic feature and layout 
information indicating a rendering method (MDML map 
data as a geographic structure file and a map style as 
a layout file) , and the client 20 interprets the MDML 
map data with reference to the map style and thereby 
reproduces geographic space, so that an amount of data 
distributed in the network CN can be reduced and 
communication time can be reduced. Therefore, it is 
suitable in a case where maintaining stable connection 
for a long time is difficult, for example, a case where 
GIS is used in mobile communications. 
[0068] 

Secondly, since MDML map data which describes a 
geographic structure and a map layout which describes a 
layout are separated, when the geographic structure 
changes, only the MDML map data needs to be modified, 
and, when the display method is changed, only the map 
layout needs to be modified. Therefore, modification 
and management of a map can be easily performed. In 
addition, a geographic space can be represented with 
reference to an already prepared map style, and thereby 
usability is improved. 
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[0069] 

Thirdly, since MDML map data and a map style are 
described by character code, they can be widely 
distributed over a network using a protocol such as 
HTTP. Since HTTP passes through a so-called firewall, 
HTTP allows distribution in a wider range than FTP. In 
addition, by combination with, for example, a 
morphological analysis for extracting a word or a full- 
text search engine, a desired map can be easily 
retrieved even if an uninterpretable tag is contained. 
[0070] 

Fourthly, since style can be set with respect to 
each of basic shape information (point, line, surface) 
and theme information, temporary display can be 
performed by a default layout set in the basic shape 
even if a geographic feature has an uninterpretable 
theme, and thereby usability is improved. 
[0071] 

Fifthly, MDML map data and a map layout allow 
addition of a new tag, and the new tag can be 
interpreted only by adding a command processor 26 to 
the client 20 side, a map can be distributed without 
losing characteristics of the existing GIS server 1. 
In addition, in a similar way, extension of GIS can 
also be handled flexibly. For example, when a certain 
GIS server provides satellite image data using a new 
<satellite image> tag, just a command processor 26 



JPA2000-259659 



which can interpret the <satellite image> tag needs to 
be added and implemented in the client 20 side. When 
"arc" is added as a basic shape element, it is enough 
that a command processor 26 which interprets an <arc> 
tag and its value and renders a specified arc is added 
and implemented. 
[0072] 

Sixthly, an application program which uses a map 
of the GIS server 1 is implemented as a component or a 
control in the client 20, so that existing abundant 
application programs can be utilized. 
[0073] 

Seventhly, since the management sever 11 for 
managing a location of a map is provided, various types 
of GIS service distributed over the network CN can be 
easily used, and thereby usability is improved. 
[0074] 

Eighthly, since MDML map data includes information 
which indicates a correspondence relationship with a 
coordinate system which models the earth (a spatial 
reference system) , even if individually created map 
data has been widely dispersed over the network, each 
map data can be precisely overlapped to be used as long 
as each map data is described in MDML. 
[0075] 

2 . Second embodiment 
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Figure 12 is a block diagram which shows a second 
embodiment of the present invention. In the present 
embodiment, an identical symbol is assigned to the same 
component as the above embodiment and a component, and 
description thereof is omitted. A characteristic of 
the present embodiment is that a GIS server 1A is 
provided with an MDML map database 41 which stores MDML 
map data. 
[0076] 

In other words, the MDML map database 41 stores 
MDML map data converted by an XML generating unit. In 
addition, the MDML map database 41 also stores a map 
which has been created as MDML map data from the 
beginning. Thereby, data conversion time is omitted so 
that data can be sent quickly when a request to send a 
map which has already been converted into MDML is 
received. 
[0077] 

The present invention is not limited to each 
embodiment described above. Those skilled in the art 
can make various modifications of each embodiment by 
addition, deletion, change, or the like of components 
thereof . 
[0078] 

The present invention may be represented as 
follows . 
[0079] 
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Representation 1. A geographic information system 
which includes a geographic information providing 
device 1 for providing geographic information and an 
information terminal device 20 for displaying the 
geographic information provided from the geographic 
information providing device 1, characterized in that 
(1) the geographic information providing device 1 
comprises: geographic information storing means 2 for 
storing the geographic information; data generating 
means 3 for generating a geographic structure file 
(MDML map data) in which a geographic structure of the 
geographic information is described by character code 
and a layout file (map layout) which defines a 
representation method of the geographic structure file 
by character code based on the geographic information 
stored in the geographic information storing means 2; 
and sending means 4 for sending each of the file 
generated by the data generating means 3 to the 
information terminal device 20, and (2) the information 
terminal device 20 comprises: receiving means 21 for 
receiving each of the file from the geographic 
information providing device 1; rendering means 24, 25 
for interpreting and rendering the geographic structure 
file with reference to the received layout file; and 
displaying means 23 for displaying geographic space 
based on a rendering result of the rendering means 24 , 
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[0080] 

Representation 2. A computer readable recording medium 
on which a datum for reproducing geographic space is 
recorded, characterized in that it comprises: a layout 
file declaration unit (the 3rd line of Figure 3) in 
which a storage area that stores a geographic structure 
file in which a geographic structure file is described 
by character code is formed by stratifying each 
geographic feature, and the storage area identifies a 
layout file which is referenced for representing the 
geographic structure; a boundaries declaration unit 
(the 5th line to the 8th line of Fig 3) which declares 
boundaries of the geographic space; and a geographic 
feature declaration unit (the 9th line to the 31st line 
of Fig 3) which declares a display position and a basic 
shape respectively for each of the geographic feature. 
[0081] 

According to the invention of the representation 2, 
since a layout file to be referenced is declared at 
first, a layout file required for representation of a 
geographic feature can be previously prepared, so that 
each following geographic feature declaration unit can 
be interpreted quickly. In addition, since the 
boundaries declaration unit which declares boundaries 
of a geographic space is provided, position information 
of each geographic feature is not required to be 
analyzed integrally, and a size of the geographic space 
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covered by a geographic structure file can be easily 
obtained, so that smooth processing can be performed by 
previously reserving a necessary display area. In 
addition, by adding a spatial reference system 
declaration unit (the 4th line of Figure 3) which 
declares a spatial reference system and a resolution to 
the invention described in the representation 2, even 
individually created MDML maps can be precisely 
overlapped to be used. 
[0082] 

[Advantages of the invention] 

As described above, according to the geographic 
information system of the present invention, an amount 
of data transmission can be reduced, and mutual use of 
a plurality of dispersed geographic information is 
enabled . 

[Brief Description of the Drawings] 

[Figure 1] Figure 1 is a block diagram which shows a 
whole geographic information system according to the 
first embodiment of the present invention. 
[Figure 2] Figure 2 is an explanatory diagram which 
shows a structure of map data which describes a 
geographic structure and a structure of a map style. 
[Figure 3] Figure 3 is an explanatory diagram which 
shows one example of map data. 

[Figure 4] Figure 4 is an explanatory diagram which 
follows Figure 3. 



JPA2000-259659 



[Figure 5] Figure 5 is an explanatory diagram which 
shows one example of a map style. 

[Figure 6] Figure 6 is an explanatory diagram which 
follows Figure 5. 

[Figure 7] Figure 7 is an explanatory diagram which 
shows various types of display status of a map. 
[Figure 8] Figure 8 is a flowchart which shows whole 
operation of the geographic information system. 
[Figure 9] Figure 9 is a flowchart which shows details 
of rendering processing. 

[Figure 10] Figure 10 is a flowchart which shows 
processing for collecting and managing a map index. 
[Figure 11] Figure 11 is an explanatory diagram which 
shows one example of a map index. 

[Figure 12] Figure 12 is a block diagram which shows a 
whole geographic information system according to the 
second embodiment of the present invention. 
[Description of Symbols] 
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3 XML generating unit 
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12 Index database 

13 Search unit 

14 Communication unit 
20 Client 
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21 Communication unit 

22 UI unit 

23 Browser 

24 XML parser 

25 Rendering engine 

2 6 Command processor 

27 Event handler 

28 Event management table 

29 Application program storage unit 

30 AP module 
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[FIGURE 1] 
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[FIGURE 2] 
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[FIGURE 3] 
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[FIGURE 4] 
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[FIGURE 6] 
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[FIGURE 8] 
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[FIGURE 9] 

C31 Analyze xml 



- 50 - 



JPA2000-259659 
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#1 Rendering processing 
#2 End 

[FIGURE 10] 
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[FIGURE 11] 
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[FIGURE 12] 
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